Thermoregulatory fluctuations in heart rate and blood pressure in humans: effect of cooling and parasympathetic blockade.
The spontaneous fluctuations in acral skin blood flow, mean blood pressure (MAP), and heart rate (HR) were studied in 9 healthy supine volunteers in a thermoneutral and in a cool environment, and after parasympathetic blockade by atropine. In skin areas with a high density of arteriovenous anastomoses (AVAs), there were large, spontaneous fluctuations in blood flow in a thermoneutral environment. The fluctuations were nearly abolished in a cool environment, while they seemed unaffected by atropine administration. Power spectral analysis demonstrated a reduction in HR and MAP variability in the low- and mid-frequency (LF) (< 0.15 Hz) band after cooling, and a prominent reduction in HR variability in both the LF and the high-frequency (HF) (< 0.15 Hz) band after atropine administration. A sudden drop in skin vascular conductance was accompanied by diphasic HR changes and an increase in MAP. After atropine administration, the initial HR acceleration was delayed and reduced in magnitude. The secondary HR deceleration, which probably represents baroreceptor modulation, was abolished. Atropine administration caused a delayed, but augmented increase in MAP, which was probably related to the loss of baroreceptor control of HR. The presence of an autonomic rhythm, consisting of sympathetic vasoconstrictor impulses to skin AVAs, connected with reciprocal sympathetic and vagal impulses to the heart, is indicated. The HR changes were mainly determined by vagal activity. The rhythmic changes in skin blood flow, HR and MAP were suppressed in a cool environment.